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Distributed query of real world objects 
TECHNICAL FIELD 

The present invention is concerned with control systems 
where real world objects are represented as Aspect 
Objects- The method and the system according to the 
invention are particularly suitable for use at industrial 
plants of industries such as a chemical, pharmaceutical , 
food, metal, mines, building material, pulp and paper. 
Other industries and utilities where the invention is 
particular useful are automotive, consumer products, 
power generation, power distribution, waste water 
handling, oil refineries, pipe-lines and off-shore 
platforms. 

BACKGROUND ART 

WO00102953, hereby incorporated by reference, entitled 
"Method of integrating an application in a computerized 
system" describes a method to represent real world 
objects (referred to as real world entities in 
WO00102953) in a computerized system in a systematic way, 
in which different types of information about the real 
world object may be obtained, linked to the real world 
object, processed, displayed and acted on. In WO0O102953 
a real world object is represented by a certain kind of 
software object called a composite object. Each 
application integrated in the computerized system defines 
interfaces that are independent of the implementation of 
the application itself. These interfaces may be used by 
other applications, implementing other aspects or groups 
of aspects of a composite object {from here and forward 
in this description a composite object is referred to as 



an Aspect Object), such that the applications can co- 
operate to provide a functionality for the representation 
of a real world object that is the sum of all aspects. A 
problem with the method disclosed in WO00102953 is that 
it does not disclose how to resolve access to an Aspect 
of an Aspect Object based on Internet technology. 

US 6,170,007 describes how a web server in a device 
provides access to the user interface functions for the 
device through a device web page. A network interface in 
the device enables access to the web page by a web 
browser such that a user of the web browser accesses the 
user interface functions for the device through the web 
page . A remaining problem is how to get access from a web 
browser to different functions of a real world object 
represented as an Aspect Object, such as a CAD-drawing or 
maintenance record of the device, where the functionality 
resides in a number of un-related applications. 

US 6,400,997 describes an apparatus and a method for 
factory automation and tracking with focus on a factory 
automation apparatus, which includes a plurality of 
portable tablets and an automation server in a wireless 
communication . 



There are a number of enabling technologies, which 
enables remote access across a network. Examples of such 
technologies are RPC (Remote Procedure Calls), DCOM 
(Distributed COM) and CORBA (Common Object Request Broker 
Architecture) .. Another example of a technology enabling 
remote access to objects by use of Internet technologies 
is called Web Services. 



WO 0077653A1 describes a method and apparatus for 
providing network services. The description relates how 
HTTP (Hypertext Transfer Protocol) may be used, including 
the HTTP methods GET and POST to provide input data for a 
web service. The description also includes such functions 
as one called a Web Service Provider and one called a Web 
Services Directory. The latter function provides 
information about which web services are available and 
where they may be found. A remaining problem is to enable 
access to an Aspect of an Aspect Object from a World Wide 
Web presentation means, which Aspect represents a 
function or facet of a real world object connected to an 
control system, such as a industrial control system. 

SUMMARY OF THE INVENTION 

The object of the present invention is to enable a web 
client application to access a function of a real world 
object represented as an Aspect Object in a Control 
System. 

This object is achieved by a method to enable access to a 
function of a real world object represented as an Aspect 
Object in a Control System the method comprising calling 
a Control System from a web client application in a 
client device, downloading from the Control System a 
representation of the Aspect Object and Aspects 
associated with the Aspect Object, downloading from the 
Control System a representation of an Aspect Category and 
an Aspect Type and downloading a representation of an 
Aspect System Object to the client device wherein a 
function of the real world object is enabled for access. 
Compared to prior art this enables a user of the client 
device to easily access functions of large number of real 
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world objects represented as Aspect Objects from the 
client device which does not need to be pre-installed 
with software referring to Aspect Objects, Aspects, 
Aspect Types or Aspect System Objects of the Control 
5 System. 
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It should be appreciated that since the query for a 
reference to an interface of the Aspect System Object and 
an associated table look-up is performed in the client 
10 device, instead of in the Control System, the Control 
System is more efficiently used, which provides for 
increased reliable control of the real world objects. 

Another object of the invention is to provide a computer 
15 program that causes a computer or processor to carry out 
one or more steps of the above described method. 

Yet another object with the invention is to provide a 
computer readable medium having a program recorded 
20 thereon, where the program is capable to make a computer 
Perform any of the steps in the above described method. 

Another object of the invention is to provide a control 
system for access of a function of a real world object 
associated as an Aspect of an Aspect Object, the Control 
System comprising means for handling a call from a client 
device external to the Control System, means for 
downloading to the client device a first software 
component comprising a representation of the Aspect 
Object and an Aspect associated with the Aspect Object 
means for downloading to the client device a second 
software component, which second software component 
comprises a representation of an Aspect Category and an 
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Aspect Type and means for downloading an Aspect System 
Object to the client device wherein a function of the 
real world object is enabled for access. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in more detail in 
connection with the enclosed schematic drawings. 

Figure 1 shows an overview of a method according to prior 
10 art. 

Figure 2 shows a more detailed overview of the table 
look-up of a method according to prior art. 



Figure 3 shows an overview of a method according to the 
invention, a web server and a user of an Internet client 
applxcation who intends to access a function of a real 
world object. 
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Figure 4 shows an example of two software components, 
which, according to the invention, are downloaded to the 
web client application. 

Figure 5 shows schematically a system based on the 
invention, where the name-look up of an Aspect is 
performed in the same computer or computing client device 
as where the web client application is executing 
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In order to appreciate the invention it is beneficial to 
study some specific prior art. WO00102953 describes a 
■ method for integration of many and various types of 

applications in a computerized system, based on a concept 
where real world objects are represented as Composite 
Objects. Examples of a real world objects are a valve a 
transmitter, an actuator or a sensor. An example of a more 
complex real world object is a mixing unit, a motor, a 
compressor, a reactor, a boiler, a conveyor, a switchgear 
or an industrial robot, yet another example of a real 
world object is a product, a raw material or a production 
batch. A Composite Object is in this application referred 
to as an Aspect Object. Different functions or facets of 
a real world object, such as its physical location, the 
current stage in a process, a control function, an 
operator interaction, a simulation model, some 
documentation about the real world object are described 
as different Aspects of the Aspect Object. Each Aspect 
Object is a container for one or more Aspects. An Aspect 
Object „ not an object in the traditional meaning of 
object-oriented systems, but rather a container of 
references to such traditional objects, which Element 
the different Aspects. Pigure 1 shows a schematic 
overview of how according to prior art a client 
application 1 in « computerised system 10 gets access to 
a function associated with an Aspect of an Aspect object 
3 representing a real world object 11. The client 
application 1 series an Aspect Object 3 for a reference 
to an interface that provides the function. The client 
application queries the Aspect object 3 by invoking a 
method of a taown interface 2 of the Aspect Object 3. A 
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typical name of such of a method of such an interface 2 
xs QueryAspectlnterface. in the system according to prior 
art a reference to an interface of an Aspect System 
Object 8 is found by means of a Table look-up 4, the 
5 reference is returned to the client 9. An Aspect System 
Object 8 is for example a COM object that provides access 
to at least part of the functionality of an Aspect 
According to prior art objects are for example identified 
with class identifiers (CLSID) and interfaces are for 

10 example identified with interface identifiers (lip) An 
Aspect system Object is initialized with a reference 
(i.e. a pointer) to an Aspect. The Aspect System Object 
12 may contain several references of interfaces, which 
enables access to traditional objects and software 

15 applications . 

Figure 2 shows the mechanism of the table look-up 4 
according to prior art. In more detail. According to 
prxor art the mechanism for finding a reference to an 
20 interface of an Aspect System Object 8 involves that a 
client application 1 queries an Aspect object 3 for a 
reference to an interface. Figure 2 shoMS that ^ 
Object 3 examines its Aspects, including Aspect2 22 
through the Aspect Category 23. An Aspect Category 23 
* ldentifies «» Type 24, which describes a piece of 

a software application, which is integrated in the 
computerised system. Such a piece of a software 
application may for instance implement methods associated 
wxth functions of a real world object 11. Examples of 
such functions are open, close, start, move, mix or heat. 
Examples on more complex functions are -disconnect phase 
fault- or "adapt to second type of car body-. Access to 
functions through interfaces of Aspect System Objects 
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according to prior art, involves instantiation of Aspect 
System objects, Composite Objects, the Aspect Category, 
ana the Aspect Type, implemented for example as COM 
objects, such instantiations are made in clients and 
- servers of an Aspect based computerised system 10, such 
as a control System. A drawback with prior art is that it 
retires software, such as for exaa^le dll's (dynamic 
link libraries) to be preinstalled in the client devices 
hosting the client application 1 

) 

Figure 3 shows an overview of a method according to the 
Present invention. The method enables access to an Aspect 
cf an Aspect Object from a web client application, such 
as a web browser, which executes in a client device, 
without requiring that the client device 32 is pre- 
installed with any software other than the web client 

™ii! a t ti0n " • * CliSnt any software 

application that is intended for general use on an 

intranet or Internet 30, hence a wab browser is an 

example of a web client application. An instance of the 

Aspect Object 38 resides in a control system 10, which 

co^nses at least one Aspect System 39. The Aspect 

Object 38 may have been instantiated in the Control 

ILZTT co ** risss a plurality o£ Aspeot *»*-»• *n 

Aspect system 39 makes it possible to create and 
associate Aspects to Aspect objects 38 in the Control 

system 10 software is typically supplied as an Aspect 
System 39 to the Control System 10. 

Figure 3 shows an overview of a method according to the 
invention. A wab client application 32, which executes in 
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a client device 31. calls a control system lo and 
lZT S f °l " r ^ SSentati0n ° £ - ^ect o bjec t. The 

5 o " "T le .° n W 3 Ca " - ^ initiated, a user 31b 
of the web clrent appli oatlon may 

stance a process operator may revest to access a 
certain Aspect of an Aspect object performed 
across Xnternet or an Xntranet 30. The calx ^ ^ 

divided into a pluralit-v ™~ 
n Plurality of messages, a first software 

~ " — — via mternet or the Zntrlt 

c^ses a deViOS ^ " rSt EOttWarS 

at in " ntati ° n ° f thS 0b «« 38 and 

at rts Aspects 3 9 . Uler the download of 

software component 34 to the client device 32 th, a . 
Ob-ieft- -so _ ce J2 ' the Aspect 

uoject 38 represented in the fir**. « *i. 

initials k software component is 

initialized by the web client application 31. One can 
also say that the web client a «„i < „. 

Aspect Object 52 a application incarnates the 

pect Object 52. a second software component 36 ± s 
downloaded to the client device 32 whicT 1 

component 36 comprise. » SOftware 

comprises a representation of an Aspect 
Cat 43 md ^ ^ ^ ^ ^ 

^ ~~ S ° ft ™» «-~—e is used to revest 
*>r a representation of an Aspect System object tZt 

oolToadTf 1 ^ °° ntr01 » — - * 

oJlt L 1 r rSSantati0n ° f thS Aspect System 
Ob ect 39b. The downloaded Aspect System Object 51 is 
mrtxalxzed in the client device 32. 

Figure 4 shows a more del-*-} - 

first snft . detailed representation of the 

rirst software component 34 and t.*~ 

ncl the second software 

"anc^" 4 Sh ° WS ^ «*« — oaZ the 
*xrst 34 and the second 36 software component to the 
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client device, the client device concise software 

ITZT Perf ° rminS ' * taM ° *» find a reference 

we look up 1S lnita . atea by the web cllent 
apPXxcation 31, which calls , ^ o£ „ 
the ^pect object 38. te exaaple of nan,e the ™thod of 
the interface is Ouery^ctXnterf ace . xn one estoodi^ 

0 intl , *P« is denoted as a .net 
interface type Trademark of Microsoft Xnc. , 
*h- in contrast to a table-loo* up accordlng to J' 

as ; 2°i rr lly invoived an — 

as a COM interface identifier /i-rm Tfc ^ 

fcW „ U£ier (IID) • I t should be noted 

that compared with fimiro o * ■ 

1 firsh * * ' iSUre 4 Shows that • 
first and second component are down-loaded to the client 

internet. Thxs in contrast to prior art as 

iLd» e st software ^ is do„n. 

loaded before the second software consent 3 6 . xn 

aown-loaded before the first software component 34. The 
sof tware component .ay also be divided into several 

the^p^cror 333 "- ^ ^ ™* th < mentation of 
sent m a packa 3 e other than one or several Aspects 42. 

In^- 5 Sh ° WS SChemati « 1 ^ - •*-*- based on the 

o ITtabt rr 3 "* — °» 31 

which ls a UP H l0CSl t0 the ^ ^ice 32, 

which is a sore efficient approach when it comes to use 

-sources of the control Sys te m xo chared to a Z.Z 
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according to prior art. A user of the web client 
application 31 may through a user interface of the client 
device 32 query an Aspect of the Aspect Object 52 by a 
reference of an interface of the Aspect System Object 51. 
A reference of an interface of the Aspect System Object 
39 is received 54 by the web client application 31. The 
Aspect System Object 51 handles the calls to a 
corresponding Aspect System 39 in the Control System 10, 
which implements the function. The Aspect System Object 
51 previously initialized in the client device 32 
provides access to the functions implemented by the 
Aspect System 39 in the Control System 10. Communication 
between the Aspect System Object 51 and the Aspect System 
39 is for example implemented as web services defined in 
Hyperscript Markup Language (HTML) . 
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1. A method to enable access to a function of a real 
world object (11) represented as an Aspect Object (38) in 
a Control System (10), which comprises an Aspect System 
<39), 

characterized in that the method comprises the steps of: 

- calling a Control System (10) for an Aspect of the 
Aspect Object (38), through Internet or an Intranet (30) 
from a web client application (31) in a client device 
(32) external to the Control System (10), 

- downloading from the Control System (10) to the client 
device (32) a representation of the Aspect Object (38) 
and Aspects associated with the Aspect Object (38), 

- downloading from the Control System (10) to the client 
device (32) a representation of an Aspect Category (43) 
and an Aspect Type (44) and 

- downloading a representation of an Aspect System Object 
(39b) to the client device (32) hosting the web client 
application wherein a function of the real world object 
is enabled for access. 

2. A method according to claim 1 characterized in that 
the web client application is a web browser. 

3 . A method according to claim 2 characterized in that 
the calling step comprise the additional step of passing 
an interface type as a parameter. 

4. A method according to any previous claim characterized 
in that the method comprises an additional steps of: 



13 

- initializing the Aspect Object (52) in the client 
device and 

- initializing the Aspect System Object (51) in the 
client device. 

5 . A method according to any previous claim characterized 
in that downloading step of the first 34 and second 36 
software component to the client device (32) is handled 
by a web server (33). 

6. A method according to any previous claim characterized 
in that the step of downloading an Aspect System Object 
(51) comprises the additional step of: 

- matching the previous mentioned interface type with an 
interface type listed in the Aspect Category (43) and the 
Aspect Type (44) . 

7 . A method according to any previous claim characterized 
in that the function of the real world object (11) i s a 
start, stop, open or close function. 

8. A method according to any previous claim characterized 
in that the client device (32) is a personal computer, a 
mobile phone, a handheld device or a Personal Digital 
Assistant (PDA) . 

9. A computer program comprising program instructions 
which when run on a computer or a processor causes said 
computer or processor to carry out one or more steps of a 
method according to claim 1. 

10. A computer readable medium 37 having a program 
recorded thereon, where the program is capable to make a 
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computer perform any of the steps of the method in claim 
1. 



11. A Control System (10) for access of a function of a 
real world object (11) associated as an Aspect of an 
Aspect Object (38) characterized in that the Control 
System comprises 

- means for handling a call to an interface of the Aspect 
Object (38), through Internet or an Intranet, from a web 
client application (31) in a client device (32) external 
to the Control System (10), 

- means for downloading to the client device (32) a first 
software component (34), which first software component 
(34) comprises a representation of the Aspect Object (38) 
and an Aspect associated with the Aspect Object (38), 

- means for downloading to the client device (32) a 
second software component (36), which second software 
component (36) comprises a representation of an Aspect 
Category (43) and an Aspect Type (44), 

- means for downloading an Aspect System Object (51) to 
the client device (32) hosting the web client application 
(31) wherein a function of the real world object (11) is 
enabled for access. 

12 . A Control System according to claim 11 characterized 
in that the web client application (31) is a web browser. 

13 . A Control System according to claim 12 characterized 
in that Control System comprise a web server, which 
handles the download of the first and second software 
component to the client device (32). 
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14. A Control System according to any previous claim 
characterized in that the function of the real world 
object (11) is a start, stop, open or close function. 

15. A Control System according to any previous claim 
characterized in that the client device (32) is a 
personal computer, a mobile phone, a handheld device 
Personal Digital Assistant (PDA) . 



16 

ABSTRACT 

A look-up function and query capability of Aspects 
associated with Aspect Objects is enabled in a client 
device. A web client application such as a web browser 
executes in the client device. The Aspects are associated 
with functions of real world objects such as pumps, 
motors, mixing units, compressors, conveyors, 
transformers or switchgears. The client device does not 
need to be pre-loaded with any specific software relating 
to a Control System other than the web browser. 
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Fig. 1 (prior art) 
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